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Abstract  Food systems are undergoing profound changes in developing countries, particularly 

on fresh produce with specific quality and safety attributes. An understanding of the demand 

patterns and their underlying determinants are important in designing food policies and generating 

information for local supply actors. The disaggregate demand parameters for fresh fruits & vegetables 

that have different product and process attributes were estimated by using the two-stage budgeting 

framework. The methodology accounted for censored data. The analysis is based on cross- 

sectional data of 300 households in Bangkok and 200 households in urban areas of Chiang Mai in 

2007. The trend in domestic demand for fresh fruits & vegetables is towards an emphasis on 

safety, quality and convenience. Economic development, along with higher household incomes 

and educational levels of consumers, contribute to this tendency. Households are becoming more 

price responsive to fresh produce from modern supply chain sectors. The entire food sector should 

adapt to changes in consumers’ preferences. Traditional retailers should create customer trust by 

adopting safety and quality standards and upgrading the quality attributes of fresh produce. Modern 

retailers should sustain own reputation and improve product lines by adopting premium standards. 

Policies and programs that foster income growth along with better education will spur demand for 

better quality products and lead to diversification in diets. The government should encourage the 

development and adoption of credible standards and product and process certification schemes. 

An information campaign to educate consumers on food safety and quality would expand the 

market for fresh produce and benefit farmers.
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Introduction

	 Rising incomes, urbanization and modern lifestyles have led to increasing demand for 

high-value food commodities in developing countries. The products are typically perishable and 

possess specific high-value attributes sold through specialized markets. These can include fruits, 

vegetables, livestock and dairy products (Gulati et al., 2005; Weinberger and Lumpkin, 2006) The 

demand for fresh products with specific quality and safety attributes has induced a transformation 

of national and international food markets (Pingali, 2007). In this context, supply side actors 

face challenges to respond efficiently to new customer demand and meet specific new market 

requirements. In many developing countries, adaptation to the changes in demand patterns is more 

easily met by imports (Reardon et al., 2003). It is therefore important for the country’s supply chain 

actors to know and understand the shifts in demand patterns and the underlying determinants of 

the changes so that they can more effectively take advantage of and benefit more from new demand 

patterns. 

	 Theoretically, the structure of consumption behavior can be reflected by the demand 

responsiveness to the change of income and prices and the effect of other individual characteristics. 

As yet, only a few studies have dealt with demand for high value food products disaggregated by 

attributes (Mergenthaler, Weinberger, and Qaim, 2009; Wang, Mao, and Gale, 2008; Rodriguez 

et al., 2002). Studies on food demand in Thailand focused on demand analyses for highly 

aggregated fruits & vegetables, which cannot provide the necessary degree of detail (Schmidt and 

Isvilanonda, 2004). The previous studies also limited at the Engel curve and failed to consider the 

censoring issue. These limitations made the studies not fully consistent with economic theory. 

We add to this literature by using comprehensive data of urban households in Thailand for the 

estimation of the disaggregate demand parameter of fresh fruits & vegetables (FFV). The Linear 

Almost Ideal Demand System (LAIDS) (Deaton and Muellbauer, 1980b) is constructed in a two-stage 

demand system by incorporating a demographic translating function. Two-step estimators proposed 

by Shonkwiler and Yen (1999) are employed to account for data subject to censoring because of 

zero consumption by households.

	 In this study, the disaggregate product attributes of fresh fruits & vegetables comprised 

“safety and quality indications” with emphasis on formal labels. A second attribute is  “place of 

purchase”  focused on modern retailers as these are the main outlets that usually offer better quality
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food and more shopping convenience. The third is “minimally processed” as a special convenience 

attribute which allows consumers to save time on food preparation. The analysis builds on a data 

set of 500 households from Bangkok and Chiang Mai urban areas representing consumers living 

in the capital city and the largest city in the northern region of Thailand. The paper proceeds as 

follows: Section 2 presents insights on emerging supply chain-related attributes; Section 3 describes 

the methodology; Section 4 presents the results; and Section 5 contains the conclusion and policy 

recommendations.

The Emerging Supply Chain Related Attributes in Thailand

	 Fruits and vegetables are high-value agricultural products that have a significant influence 

on marketing channels and small-scale farmers (Gulati et al., 2005). The shares of these fresh 

produce have become much more important than traditional agricultural crops; they also tend to 

have different trade patterns (Aksoy, 2005). Practically, the structural change in fruit and vegetable 

production is caused by shifts in consumer demand in domestic and international markets. 

Consumers are increasingly concerned with food safety and quality. The diversification of fresh 

produce with specific quality attributes is a challenge for supply side actors to increase their returns 

from value addition. Food with specific quality attributes can increase the earning potential of the 

agricultural sector, especially farmers (Birthal, Joshi, and Gulati, 2005; Eaton and Sheperd, 2001). 

However, quality is not only intrinsic to the product but also involves the characteristics of production 

and distribution processes (Trienekens and Zuurbier, 2008).

	 As safety is a credence attribute, the identification of products needs to be preserved 

throughout all levels of the food chains. Food producers and retailers must learn to supply safe 

products and defend their interest in transparent and equivalent standards (Unnevehr, 2000). On 

top of the public regulations, the growing role of private food safety and quality standards has been 

introduced into supply chains (Henson and Reardon, 2005). Both tend to be increasingly important 

for consumers’ judgments to purchase fresh produce (Grunert, 2005). In Thailand, various schemes 

of certification and branding exist that inform consumers of the production processes, safety and 

quality levels of products. A survey on population health care behavior revealed that 64 percent of 

consumers use the “food safety” sign of the Ministry of Health as an indicator of preferable food 

products (National Statistical Office, 2005). About 40 percent of interviewed consumers in urban
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areas knew about and purchased vegetables that were certified and sold under the logo of DOA 

(hygienic vegetables, pesticide-safe vegetables) and 25 percent for products certified by DOAE 

(pesticide-safe vegetables); and almost 75 percent of all consumers knew about and purchased 

products certified by the Royal Project Foundation with the “Doi Kham” brand (Vanit-Anunchai, 

2006). A small number of private producers and retailers ie. Aden, Walter and Doctor’s Vegetable 

are currently using their own logos besides the government certificates. For all types of formal labels, 

certain consumer groups are normally targeted, particularly people who have a high willingness 

to pay for quality and safety attributes.

	 The growing demand for food products with safety, quality and other attributes has spurred 

modern retail outlets, such as supermarkets, into devising strategies to meet the demand. Following 

a regional trend in Southeast Asia, the importance of modern retail outlets in Thailand is growing 

rapidly (Weinberger and Lumpkin, 2006). Modern retail formats have some competitive advantages 

over traditional markets, the two important ones being convenience and product quality. They have 

implemented strategies to further upgrade product and signal some kind of quality to consumer 

by attaching a label or brand name, and offer a wide variety of products (Schipmann, 2010; USDA, 

2004; Boselie, Henson, and Weatherspoon, 2003). Tokrisna (2006) found that the share of modern 

retailers rose from 26 percent in 1997 to 53 percent in 2001, while the share of traditional retailers 

declined from 74 to 47 percent in the same period. Modern retailers have reached all socio- 

economic levels of society and have especially penetrated the higher educated and younger 

consumer groups (Gorton, Sauer, and Supatpongkul, 2009). Furthermore, the supply of fresh-cut 

produce has increased in traditional markets and supermarkets (Rattanapanone, Chongsawat, and 

Soungsuda, 2000), indicating the growing demand for these product groups. The improving education 

standards and more disposable income of urban Thai consumers have led to an increasing desire 

for convenient fresh products especially in large cities such as Bangkok (Kanlayanarat and 

McGlasson, 2003). As such minimally processed fresh fruits & vegetables that have been 

processes, ie. washed, peeled and cut to increase their functionality can be an option for supply 

side actors to differentiate products and scale up prices.

	 In order to meet new demands from changing food preference, the knowledge of 

disaggregate demand elasticities and projected demand are required to help national supply chain 

actors adapt efficiently to changes in consumers’ preferences as the economy develops and
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lifestyles change. Guidelines from such understanding would inform policy decisions aimed at 

promoting the development of these markets to benefit local food producers and traders.

Concept and Method

	 The common approach to assess consumer behavior is to use the concept of separable 

preference by stepwise budgeting. This study utilized a two-stage budgeting model with a utility 

tree, illustrated in Figure 1. At the core of two-stage budgeting is the assumption of weak separability, 

that is, preferences for items within group are independent of items in another group (Deaton and 

Muellbauer, 1980a).

Figure 1 Utility tree of two-stages budgeting for disaggregate demand

Note: FFVTrad and FFVMod are fresh fruits & vegetables from traditional and modern supply sectors, respectively.

	 It was assumed that households allocate total expenditure first to a broad group, namely, 

food away from home (FAFH), food at home (FAH)1 and non-food (NF). At this stage, a Working-

Leser model is employed to derive group expenditure elasticity in the absence of price information. 

Then, food at home products captured in the household survey are aggregated into 7 food 

commodity groups at the second stage. The 7 food groups are fresh fruits & vegetables (FFV), 

rice & glutinous rice (RG), meat, fish & seafood (FS), other fresh food (OFF), preserved fruits & 

vegetables (PFV), and other preserved food (OPF). Considering the disaggregate items, the 

aggregate FFV is replaced by sub-categories (FFVTrad and FFVMod) representing different supply

1 
Food away from home is prepared food and eating outside. Food at home is fresh and preserved food which 

respondents purchase for cooking at home eg. fresh fruits and vegetables, meat, rice and diary products, etc.
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chain related attributes. Thus, in the second stage of each attribute in food at home sub-demand 

system consists of 8 sub-category food commodities. Three types of attribute in food at home 

sub-demand system are considered here, namely, safety and quality indications, place of purchase 

and minimally processed attribute. The approximated LAIDS is applied to estimate within group 

expenditure and conditional own-price elasticities for aggregate and disaggregate items at the 

second stage budgeting. The unit value is used as a proxy of commodity price in demand system 

models (Lippe et al., 2010) Missing values because of zero consumption have been replaced by 

district average weighted by household expenditure. Likewise, all aggregate and disaggregate 

food item prices will be examined for correlation structure in order to select the appropriate Price 

Index. In addition, individual households’ characteristic variables are incorporated into the LAIDS 

models by translating function as it preserves the linearity of the system (Pollak and Wales, 

1981).

	 To account for the problem arising from censored data, we employ the approach proposed 

by Shonkwiler and Yen (1999), which is frequently cited (see Ecker, 2008; Yen and Lin, 2006; 

Shiptsova, Goodwin, and Holcomb, 2004; Pittman, 2004; Yen, Kan, and Su, 2002; Su and Yen, 

2000). The step of analysis starts with latent equation; first, define     equal to 1 if household h 

consumes food item i and 0 otherwise and estimate the following equation:

										                    (1)

where    denotes a vector of socio-demographic variables. This equation is constructed using 

a probit model with    is an error terms which assumed to be normally distributed.           , 

a univariate standard normal probability function, and           denoting the associated 

cumulative distribution function are formed using the estimated parameters from Equation 1. The 

second step involves transforming the original estimation equation yields the study LAIDS model 

for disaggregate food demand model.

										                    (2)

where			              is budget share for food item i expressed as a ratio of food at 

home expenditure.     is the price of food item         is the annual per capita food at home 

expenditure deflated by price Index.     is the selected price index.     is an error term and
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                             and        are parameters to be estimated and      denotes the vector of household 

characteristics.

	 In the demand system equations, the error terms across equations are correlated by the 

fact that the dependent variables need to satisfy the budget constraint. Therefore, both budgeting 

stages will be estimated with the Seemingly Unrelated Regression (SUR) developed by Zellner 

(1962). In the process of estimation at the second stage budgeting, symmetry and homogeneity 

conditions across equations are imposed, following Pittman (2004). The simultaneous system 

contains seven demand equations, as one (OPF share equation) has to be dropped from the 

system to preserve the adding-up restriction. In addition, the error terms are heteroskedastic 

consequently the covariance matrix of second-step estimator is incorrect. Bootstrapping estimation 

is used for inferences about the estimated parameters (Alfonzo and Peterson, 2006; Su and Yen, 

2000).

Data

	 The household survey in urban areas of Bangkok and Chiang Mai was conducted employing 

a multi-stage sampling design. At the first stage, six districts in Bangkok and two districts and four 

sub-districts in Chiang Mai were randomly chosen. At the second stage, five residential roads were 

randomly selected from each district or sub-district. Finally, households along these roads were 

selected by systematic ranking. This procedure allowed us to obtain a representative sample in 

the absence of recent census data. In total, 500 households were interviewed, 300 in Bangkok and 

200 in Chiang Mai. The survey was conducted from April to July 2007; the primary food purchaser 

or the household head was interviewed. Respondents were asked to give information concerning 

consumption expenditures of food at home, food away from home and non-food items. Additionally, 

the specific quality attributes, namely, “place of purchase”, “convenience attribute” and “food 

safety indications”, were included for fresh fruits & vegetables. The questions also considered the 

consumer attitude toward quality and safety issues.

	 The annual per capita household expenditure is used as a proxy of permanent household 

income; the average was 110,934 baht (3,220 US dollars). Apart from economic determinants like 

income and prices, household characteristics are also expected to impact on consumers’ behavior. 

Selected household characteristics included in the probit decision and disaggregate demand
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model are presented in Appendix Table 1. The educational level of household heads is measured 

in years of schooling. Education is expected to positively impact on demand for fresh produce with 

specific quality attributes. The participation of women in the workforce is included as a dummy 

variable which would be expected to impact on demand as a consequence of increasing 

opportunity costs of time. Other household characteristics like household size, age of household 

head and their occupation are included in the models. The differences between two provinces are 

captured by a dummy variable with Chiang Mai as a reference. Additionally, attitudes of consumers 

are assessed by generating their degree of agreement to certain statements. A dummy variable 

for consumers who agree that quality and safety of FFV are sufficiently guaranteed only in modern 

retail outlets and specific shops (attitude 1) is included in the sub-system of place of purchase, 

expecting to have a positive impact of the share of FFV from modern retailers. Another dummy 

variable of consumers who are seriously concerned with preparing FFV such as washing (attitude 

2) is included in the sub-system of convenience, expecting to decrease in demand of minimally 

processed fresh produce.

Results and Discussion

	 This section describes the consumption patterns for fresh fruits & vegetables including 

consumers’ attitude towards safety and quality attributes. This is followed by demand estimation 

and elasticities. The last sub-section presents the projected demand for fresh fruits & vegetables 

from modern supply sectors.

Consumption Patterns for Fresh Fruits & Vegetables

	 This sub-section presents the expenditure share and quantity consumption for disaggregate 

fresh produce categorized into three groups. All figures are disaggregated by expenditure quartile2  

representing 25 percent of household sampling in each quartile and educational level of household 

head (Table 1). The share of disaggregate FFV is calculated as a ratio of group expenditure to 

total food at home expenditure. The average per capita consumption is derived from the annual 

data. As expected, FFV is mainly purchased in traditional retail outlets such as fresh markets and

2 Expenditure is used as a proxy for permanent household income. To generate the household income group, total 

per capita household expenditure was assigned to expenditure quartiles, contain 125 households (25 percent of 

total sample) each.
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street stores. The expenditure share of purchased FFV from traditional retailers is 0.25 and 

moderately decreases from the poorest to the richest quartile. Conversely, modern retailers are of 

minor importance for fresh fruits & vegetables so far, with an expenditure share of 0.05, moderately 

increasing from lower to higher quartiles. Likewise, purchased quantity of FFV from modern retail 

outlets showed a difference by a factor of five between the poorest and richest quartiles. By 

considering safety and quality indications, the expenditure share clearly shows that direct observable 

informal indications3 were ranked as the most important selection factor in the purchase of fresh 

produce. On the other hand, fresh produce with formal indications play a subordinate role, with a 

slightly increasing share from lower to higher expenditure quartiles. We also investigated expenditure 

shares and preferences for minimally processed fresh produce. The expenditure shares of fresh 

produce with and without minimally processing are somewhat similar. The difference in the share 

of minimally processed fresh produce between expenditure quartiles is slight. This could be 

explained by the fact that fresh-cut produce have increased in volumes in both traditional markets 

and modern retail outlets (Rattanapanone et al., 2000), with prices that are affordable to poorer 

households.

Table 1 Budget share and annual average per capita consumption of disaggregate fruit and vegetable by 

expenditure quartile and educational level of household head

3 For fresh produce, it is not easy to identify the safety of product at purchase. Hence, consumers generally rely on 

direct searchable indicators such as freshness, appearance, labels and brand names in their purchasing of fruits 

and vegetables (Mergenthaler et al., 2009). In this study, direct observable informal indicators are the term of 

freshness and appearance, while formal indicators are food safety labels, certifications and brand names. 
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Table 1 (Continued​)

Note: The budget share is a ratio of disaggregate item expenditure on total food at home expenditure. Edu1 and Edu2 

denote the group of household heads who have the undergraduate and graduate or above educational levels, respectively. 

Source:  Calculated from household survey data

	 Furthermore, higher educated consumers tend to be more open-minded in their food 

selection and quickly adopt new varieties of foods (Senauer, Asp, and Kinsey, 1993). These 

consumer groups are expected to have more knowledge and a higher awareness of food safety 

and quality aspects. In our context, household heads are assumed to have the major decision or 

a heavy influence on household food purchases. They were interviewed to provide information on 

their education level, which was categorized into two major groups namely undergraduate 

educational level “Edu1” and graduate educational level or above “Edu2”. The expenditure share 

and consumed quantities of purchased FFV from modern retail outlets increased with higher 

educational level of household heads. This result would be in line with the observations that modern 

retailers have penetrated the higher educated and younger consumer groups (Gorton et al., 2009). 

The positive relation between increasing consumption of fresh produce with formal indications 

reflects the higher safety concern among better-educated consumers. The share of fresh produce 

encompassing minimally processed steps slightly increased within the higher educational level of 

household heads, likely a reflection also of the value of time.
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Attitude toward Safety and Quality Attributes

	 In order to get additional information on consumers’ attitudes, the respondents were asked 

questions concerning safety and quality attributes. Consistent with previous findings by the 

National Statistical Office (2005), most of the respondents (99 percent) agreed that consuming 

fresh fruits & vegetables is healthy. Consumers are now more confident to consume FFV from 

traditional fresh market compared to five years ago (42 percent), reflecting the improving standards 

as a result of public sector interventions in the market system. Nonetheless, a high proportion of 

households (41 percent) also agreed that quality and safe FFV are available only in supermarkets 

or specialty shops. Most respondents also agreed that controlling the production processes could 

sustain a higher confidence in consuming FFV (87 percent). This was suggested that the Thai 

government agencies should focus their efforts and funding to support farmers and producers in 

strictly controlling the production system (94 percent). 

	 Attitudes to safety and quality certificates were also assessed. Various certificate logos 

exist and are usually presented on a specific product package. Four widely applied certification 

labels were used to ask respondents about their confidence in FFV with these labels. The “Safety 

Food” (issued by the Ministry of Public Health), the “Q” sign (issued by the National Bureau of 

Agricultural Commodity and Food Standards), “Organic Thailand” (issued by the Department of 

Agriculture) and “ACT” (an organic label accredited internationally by IFOAM) were considered. 

More than 70 percent of respondents trust government certificates and show a higher preference 

to produce with government labels over private certifications. This confirms the findings of 

Vanit-Anunchai and Schmidt (2006) that Thai consumers prefer the government certificate in 

regulating food safety. Most respondents (89 percent) have confidence in fresh produce with the 

Doi-Kham brand from the Royal Project Foundation. The high percentage could be explained by 

a rather strict product safety control supply chain system of Doi-Kham before distributing the food 

products to marketing agents and end consumers (Isvilanonda et al., 2006). In contrast, our study 

found that private brands and logos only showed a consumers’ confidence of 47 percent.

Disaggregate Demand System Estimation

	 As described above, the analysis started with the first budgeting stage in order to estimate 

the food at home expenditure elasticity. The second stage focused on the disaggregate FFV of each
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supply chain- related attribute. The parameters which form the Working-Leser Model for broad 

group item at the first budgeting stage and the group expenditure elasticities are described in 

Lippe et al. (2010). By considering the disaggregate demand part, aggregate FFV is replaced by 

sub-categories representing different supply chain-related attributes. The LAIDS with two-step 

procedures are employed in the second budgeting stage. The probit models on decision to purchase 

for infrequency consumed items are estimated for all sub-system, as depicted in Appendix Table 

2. The estimated coefficients from LAIDS models for the disaggregate commodities within the food 

at home group are presented in Appendix Table 3. All the expenditure share equations are 

statistically significant at 5 percent significant level according to chi-square test. The logarithm 

terms of per capita food at home expenditure has different levels of statistical significance from 

zero in the case of “place of purchase” and “non-minimally processed’ FFV at least at 10 percent 

significant level. These coefficients have a negative sign for FFV from traditional supply sectors 

and positive sign for FFV from emerging modern supply sectors. It suggests that urban households 

in Bangkok and Chiang Mai tend to consume more FFV from modern supply sectors if expenditure 

level increases. Most own-price coefficients are also statistically significant at least at 10 percent 

significant level. The non-significance of own-price parameters can be the result of less variation 

of food prices, particularly for products which are consumed by few households during the survey 

period. In that sense, missing price values are more imputed by average weighted market price 

from each district.

	 Besides expenditure levels and prices, household composition variables were included 

to account for the influence of demographic factors. Household size has a significantly negative 

impact on the expenditure share of purchased FFV from traditional supply sectors, reflecting the 

decreasing FFV share by this sector as household size increases. It could be explained that in a 

larger households the share of young people and their influence on purchase decisions increase 

by preferring FFV from modern supply chains. The estimated coefficients for educational level of 

household heads are positive and highly statistically significant for purchased FFV from modern 

retail outlets, FFV with formal labels, and minimally processed FFV. The results are in line with the 

assumption that better-educated household heads tend to spend more on FFV with additional 

safety and quality attributes. Geographic location dummy is statistically significant in most cases 

except safety and quality indications and modern retail outlets. However, the positive sign of location
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dummy variable for all cases of FFV from emerging supply sectors reflects the different levels of 

development of the modern retail sectors in Bangkok and Chiang Mai. Bangkok’s food retail sector 

is more advanced than Chiang Mai with respect to the density of modern retail outlets. The coefficient 

of household head’s age has a significantly positive impact on the share of purchased FFV from 

traditional retailers, FFV with informal indications and minimally processed FFV. This indicates 

that the older household heads still purchase fresh produce from the traditional retailers using 

appearance and freshness as the most important criteria. Likewise, older consumers tend to spend 

more on minimally processed FFV likely for convenience; they need not spend time for preparation. 

Dummy variables for various attitudes about food were further included in the LAIDS estimation. 

As expected, the attitude dummy variable for consumers agreeing that safety and quality FFV are 

assured only in supermarkets and specialty stores (attitude 1) has a significantly positive impact 

on the share of purchased FFV from modern retail outlets. Household respondents who carefully 

clean fresh produce (attitude 2) have a high demand for non-minimally processed FFV, thus reversing 

the declining share of minimally processed FFV. This pattern can be explained by the inclusion of 

fresh produce from open air markets into the sub-category of minimally processed FFV perceived 

as not safe by some consumers.

Disaggregate Demand Elasticities

	 As outlined above, the main objective is to estimate disaggregate demand elasticities, 

reflecting consumption behavior particularly on fresh fruits & vegetables. All within group elasticities 

are calculated based on the formulae provided by Green and Alston (1990). The disaggregate 

demand elasticities with respect to continuous variables are presented in Table 2. All point estimates 

of within group expenditure elasticities indicate a one percent increase in food at home expenditures 

stating an over proportionately increase in demand for FFV from emerging modern supply sectors. 

The estimated unconditional expenditure (income) elasticities for each disaggregate items are 

calculated by corresponding conditional expenditure elasticity of disaggregate FFV multiplied by 

food at home expenditure elasticity at the first budgeting stage (0.52). All income elasticities are 

smaller than one, indicating that they are normal goods. However, the demand responsiveness 

with respect to income among the different supply chain-related attributes is within the expected 

range. Income elasticities for FFV from modern supply sectors are higher than those from traditional
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ones, suggesting an increase in the consumption of safe and quality fruits & vegetables as household 

income increases. The conditional own-price elasticity of FFV from modern retail outlets is being 

the case of elastic demand and almost elastic for FFV with safety labels and minimally processed 

FFV. In comparison, consumers are more sensitive to price changes in purchased FFV from modern 

retailers, minimally processed FFV, and FFV with formal indications.

Table 2 Disaggregate demand elasticities for fresh fruits & vegetables from different supply chain related attributes

Source: Estimated based on household survey data.

	 The level of educational attainment of household head influences demand for FFV from 

emerging supply chain sectors. The education elasticities are calculated for each attribute using 

the estimated coefficients and mean budget shares, yielding some useful insights. The education 

elasticities indicate that education significantly influences demand for purchased FFV from modern 

retail outlets, FFV with formal indications and minimally processed FFV. Education may have an 

influence on the lifestyle of consumers that in turn induces change in consumers’ preferences. This 

result is much in line with the observation that the improving education standard in Thailand has 

impacted on the awareness of food safety and quality as in more developed countries (Kanlayanarat 

and McGlasson, 2003).

	 In accordance with the few studies on disaggregate demand estimation from different 

supply chain-related attributes; our findings are compared to the results of a recent study in Vietnam
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(Mergenthaler et al., 2009).4 Our income elasticities for disaggregate FFV are different from those 

obtained by the Vietnamese study, particularly for FFV from modern retail outlets. This fact is 

explained by the distinct demand responses between “low- and middle income countries” there is 

a high responsiveness to income change in low-income countries (Seale, Regmi, and Bernstein, 

2003). On the other hand, high income urban households may still purchase FFV from traditional 

market as they are now more confident of the attributes of produce now being sold in these outlets 

than five years ago. Moreover, FFV with specific quality attributes like fresh-cut fruits and pesticide-free 

vegetables are more easily found in Thai domestic markets. Their wide availability is induced by 

middle class households that demand and can afford such products.

Projected Demand 

	 The estimated demand elasticities based on significant effects of continuous variables 

are used to derive demand growth factors in order to project demand for FFV over the next ten 

years. Special product attributes are considered to project demand, namely, purchased FFV from 

modern retail outlets, minimally processed FFV, and FFV with formal indications. For our projections, 

we take into account the income levels, educational attainment of household head and product 

price. The following formula5 is used to calculate the growth factor projection.

										                    (3)

where        denotes growth of FFV demand from modern supply sectors (modern retail outlets, formal 

indications and minimally processed).                   are income, education and own-price 

elasticities, respectively.                           are growth of real income, education years, and 

own-price, respectively. POP is growth of population growth.

	 The growth of GDP is used as a proxy of growth rate for real income, while the change in 

price is based on the annual price dataset for major consumed fruits & vegetables at the biggest 

wholesale market in Bangkok “Talad Thai”. In order to estimate the difference in consumption 

patterns in different economic situations, the growth rate is set into three scenarios with changes

4 Expenditure elasticities range between 1.2 and 2.6, while own-price elasticities were found to be between -1.5 

and -1.1 for safety and quality assurances, modern retail outlets and imported produce, respectively. 
5 Because of the significance level, the own-price elasticity and growth of own price is applied only in the case of 

demand projection for minimally processed FFV.
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in income and price. Scenario A is normal economic growth in which GDP will grow by 8 percent 

and prices increase by 6 percent. Scenario B is economic recession resulting in a slight growth in 

GDP of 4 percent and an increase in prices by 9 percent. Scenario C is a high growth, with GDP 

as well as prices increasing by 12 percent. To eliminate the influence of population growth on GDP, 

this variable is included into the growth demand factor model. The forecast of population trend 

from the National Economic and Social Development Board year 2007 shows an expansion 0.82 

percent during the year of projection. Based on the policy of the Office of Education Council, an 

increase in education years by 2.9 percent is expected.6 According to our household survey data, 

the average years of educational attainment would increase from 10.2 in 2007 to an average of 

around 12.8 in 2017. 

	 The growth factor projection          is used to calculate the purchased quantity for FFV from 

different modern supply chain-related attributes over the next ten years from different scenarios, 

ceteris paribus. The quantity of FFV purchased from modern retail outlets is expected to slightly 

increase from 29 to 65 kilograms in a normal economic growth scenario; to 50 kilograms in a 

recession scenario; and to 102 kilograms per capita per year in a high economic growth scenario 

(Figure 2). Demand for FFV with formal indicators is likely to increase three-fold to 37 kilograms per 

capita per year in a high economic growth situation (Figure 3). The demand for minimally processed 

FFV is projected to decline from 104 to 69 kilograms per capita per year in a recession scenario. 

This is because the projected demand for this disaggregate item is driven more by price than any 

other factor, especially when the economy is in a period of slow growth. It slightly increases to 108 

in a normal economic growth and 115 kilograms in a high economic growth scenario (Figure 4). 

Overall, the projected demand for FFV from emerging supply chains-related attributes is likely to 

increase with increasing household income and higher educational level of the household head 

(or the purchase decision maker). These demand forecasts under three different scenarios of 

growth suggest a trend in which demand for FFV with specific quality attributes would grow in the 

medium- or long-run period in the urban areas of Thailand.

6 The Office of Education Council reported that the expected years of schooling for the Thai population as a whole 

are 10 and 13 years in 2011 and 2026, respectively. The average year of educational attainment of Thais in 2005 

was 8.52 years.
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Figure 2 Projected demand for purchased FFV from modern retailers

Figure 3 Projected demand for purchased FFV with formal indications

Figure 4 Projected demand for purchased minimally processes FFV
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Conclusion and Recommendations

	 In the light of wide ranging and profound transformations in the food sector, an understanding 

of consumption behavior is a crucial prerequisite for local supply chain actors to develop effective 

strategies to meet changing demand patterns. It is also an important guide for the design of food 

and agricultural policies.  So far demand analysis, particularly for fresh fruits & vegetables with 

specific quality attributes, has received relatively little attention in Thai research. This study fills this 

research gap by estimating the disaggregate demand parameters for fresh fruits & vegetables that 

have different product- and process-related attributes. We employed a two-stage budgeting 

framework to project the demand for fresh produce from emerging supply chain sectors. The data 

were obtained through a comprehensive household survey of urban areas in Bangkok and Chiang 

Mai. The focus was on the role of modern retail outlets, convenience attributes, and fresh produce 

with formal indications of safety and quality attributes. 

	 Consumers’ decision to purchase fresh produce from modern retailers and minimally 

processed FFV are significantly influenced by total household expenditure and educational levels 

of household heads. The influence of safety and quality indications (ie. logos, brands and labels) 

on purchase decision is significantly related with the educational levels of household heads; this 

suggests that higher educated buyers give more attention to product safety and quality attributes 

when deciding to buy. Overall, the estimated demand elasticities from this study conform with 

expectations: in a growing economy, in which economic development accelerates such social 

improvements as better education, the trend in domestic demand for fresh produce is towards an 

increasing emphasis on food safety, quality and convenience attributes. 

	 The significant difference between unconditional expenditure elasticities of fresh produce 

from traditional and emerging supply chain-related attributes suggests that the food sectors as a 

whole should quickly adapt to such a change in consumers’ preferences. The finding that Thai 

consumers still mainly purchase fresh produce in the traditional markets because they now have 

more confidence in the quality attributes of products from  these markets than they had five years 

ago is a useful information for traditional retailers. They could build on this new-found strength to 

win customers’ trust by developing safety and quality standards and upgrading fresh produce 

to strengthen their competitiveness. Traditional markets could increase the market share of 

minimally processed fresh fruits & vegetables by, at the very least, observing standard sanitary
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conditions usually applies to processed food. The modern retailers, on the other hand, should 

sustain their reputation for quality products, and improve their product lines with premium standards 

to reach consumers in the higher class segments. Efficiency gains through economy of scale and 

with various cost-efficient strategies and practices enable modern retailers to reduce prices; this 

would result in a disproportionate increase in the demand for fresh produce from modern retail 

outlets. Social and economic development, abetted by policies that foster income growth and 

better education, and encourage healthy competition in the food agribusiness sector, will promote 

the production and supply of better quality products and further dietary diversification. Support for 

further studies of both supply and demand sides is necessary to design efficient policies for food 

system transformation.

	 This study can serve as a guideline for consumers’ analysis of other agricultural food 

products. Further research on consumption behavior for fresh produce with other quality aspects 

is also needed to increase our understanding of market dynamics as influenced by consumer 

behavior. As to the scope of a further study, a wider variation of consumer groups, a wider 

geographical scope covering more locations, and greater sample size from each group would be 

required for a highly disaggregated demand analysis.

Acknowledgements

	 The authors would like to thank the German Research Foundation (DFG) for financial 

support through the Special Research Program SFB 564 and Prof. Dr. Matin Qaim and Dr. Marcus 

Mergenthaler for their valuable comments and suggestion.

References

Aksoy, M. A. 2005. “The Evolution of Agricultural Trade Flows.” In: M. A. Aksoy and J. Beghin. (eds.). 

Global Agricultural Trade and Developing Countries. Washington DC: World Bank, 17-35.

Alfonzo, L. and H. Peterson. 2006. “Estimating Food Demand in Paraguay from Household Survey 

Data.” Agricultural Economics 34 (3): 243-257.

Birthal, P. S., P. K. Joshi, and A. Gulati. 2005. “Vertical Coordination in High-value Commodities: 

Implications for Smallholders.” MTID Discussion Paper No. 85. International Food Policy 

Research Institute, Washington DC, USA.



21Lippe, Seebens, and Isvilanonda  

Boselie, D., S. Henson, and D. Weatherspoon. 2003. "Supermarket Procurement Practices in 

Developing Countries: Redefining the Roles of the Public and Private Sectors."  American 

Journal of Agricultural Economics  85 (5): 1155-1161.

Deaton, A. and J. Muellbauer. 1980a.  Economics and Consumer Behavior. Cambridge: Cambridge 

University Press.

__________. 1980b. “An Almost Ideal Demand System.” American Economics Review 30 (3): 312-326.

Eaton C. and A. W. Sheperd. 2001. “Contract Farming: Partnerships for Growth.” FAO Agricultural 

Service Bulletin 145. Rome: FAO. 

Ecker, O.  2008.  Economics of Micronutrient Malnutrition: The Demand for Nutrients in Sub 

Saharan Africa.  Doctoral Philosophy Dissertation in Agricultural Sciences, University of 

Hohenheim.

Gorton, M., J. Sauer, and P. Supatpongkul. 2009. Investigating Thai Shopping Behavior: 

Wet-Markets, Supermarkets and the ‘Big Middle’. Paper presented at The International 

Association of Agricultural Economists Conference, August 16-22, 2009, Beijing, China.

Green, R. and J. M. Alston. 1990. “Elasticities in AIDS models.” American Journal Agricultural 

Economics 72 (2): 442-445.

Grunert, K. G. 2005. “Food Quality and Safety: Consumer Perception and Demand.” European 

Review of Agricultural Economics 32 (3): 369-391.

Gulati, A. et al. 2005. Growth in High-value Agriculture in Asia and the Emergence of Vertical Links 

with Farmers. Paper presented at the workshop on “Linking Small-Scale Producers to 

Markets: Old and New Challenges”, December 15, 2005, World Bank.

Henson, S. and T. Reardon. 2005. “Private Agri-food Standards: Implications for Food Policy and 

the Agri-food System.” Food Policy 30 (3): 241-253.

Isvilanonda, S. et al. 2006. A Study on Marketing System of the Royal Project Products. Center of 

Applied Economics Research, Faculty of Economics, Kasetsart University, Bangkok. 

(in Thai).

Kanlayanarat, S. and B. McGlasson. 2003. “A Chain of Quality: Linking Quality Aspects in the Chain 

to Meet Consumer Demand.”  Acta Horticulturae (ISHS) 604: 371-375.

Lippe, S. R. et al. 2010. “Food Demand Elasticities among Urban Households in Thailand”. 

Thammasat Economics Journal 28 (2): 1-29.



22 Demand for Fresh Fruits and Vegetables

Mergenthaler, M., K. Weinberger, and M. Qaim. 2009. “The Food System Transformation in Developing 

Countries: A Disaggregate Demand Analysis for Fruits and Vegetables in Vietnam”. Food 

Policy 34 (5): 426-436.

National Statistical Office. 2005. The Population Health Care Behavior Survey 2005 (Food|Consumption 

Behavior). Ministry of Information and Communication Technology Thailand, Bangkok, 

Thailand. (in Thai).

Pingali, P. 2007. “Westernization of Asian Diets and the Transformation of Food Systems: Implications 

for Research and Policy.” Food Policy 32 (3): 281-298.

Pittman, F. G. 2004. Drivers of Demand, Interrelationships, and Nutritional Impacts within the 

Nonalcoholic Beverage Complex. Doctoral of Philosophy Dissertation in Agricultural 

Economics, Texas A&M University.

Pollak, R. A. and T. J. Wales. 1981. Demographic Variables in Demand Analysis. Econometrica 49 

(6): 1533-1551.

Rattanapanone, N., C. Chongsawat, and C. Soungsuda. 2000. “Fresh-cut Fruits in Thailand.” 

HortScience 35 (4): 1-4

Reardon, T. et al. 2003. “The Rise of Supermarket in Africa, Asia, and Latin America.” American 

Journal of Agricultural Economics 85 (5): 1140-1146.

Rodriguez, E. et al. 2002. “Consumer Behaviour and Supermarkets in Argentina”. Development 

Policy Review 20 (4): 429–439.

Schipmann, C. 2010. The Food System Transformation in Developing Countries: Opportunities 

and Challenges for Smallholder Farmers in Thailand. Doctor of Philosophy Dissertation 

in Agricultural Sciences, University of Goettingen.

Schmidt, E. and S. Isvilanonda. 2004. “Food Consumption Expenditure Structure in Thailand 1998: 

the Case of Vegetables.” Acta Horticulturae (ISHS) 655: 99-106. 

Seale, J., A. Regmi, and J. Bernstein. 2003. International Evidence on Food Consumption Patterns 

(Online). www.ers.usda.gov/publications/tb1904/tb1904.pdf, November 15, 2009.

Senauer, B., E. Asp, and J. Kinsey. (eds.). 1993. Food Trends and the Changing Consumer. 

Minnesota: Eagan Press.

Shiptsova, R., L. Goodwin, H., Jr., and R. B. Holcomb. 2004. “Household Expenditure Patterns for 

Carbohydrate Sources in Russia.” Journal of Agricultural and Resource Economics 29 

(2): 296-307.



23Lippe, Seebens, and Isvilanonda  

Shonkwiler, J. S. and S. T. Yen. 1999. “Two-step Estimation of a Censored System of Equations.” 

American Journal of Agricultural Economics 81 (4): 972-982.

Su, S. B. and S. T. Yen. 2000. “A Censored System of Cigarette and Alcohol Consumption.” Applied 

Economics 32 (6): 729-737. 

Tokrisna, R. 2006. Thai Changing Retail Food Sector: Consequences for Consumers, Producers 

and Trade (Online). Economic Profile Paper. Pacific Economic Cooperation Council, 

Pacific Food System Outlook 2005-2006 “A Revolution in Food Retailing”. www.pecc.org/

food/papers/2005-2006/Thailand/tncpec-ruangrai-paper.pdf, December 20, 2009. 

Trienekens, J. and P. Zuurbier. 2008. “Quality and Safety Standards in the Food Industry, 

Developments and Challenges.” International Journal of Production Economics 113 (1): 

107-122.

Unnevehr, L. J. 2000. “Food Safety Issues and Fresh Food Product Exports from LDCs.” Agricultural 

Economics 23 (3): 231-240.

USDA. 2004. Thailand Retail Food Sector. GAIN Report No. TH4143. 

Vanit-Anunchai, C. 2006. Possibilities and Constraints of Marketing Environmentally Friendly 

Produced Vegetables in Thailand. Doctor Rerum Politicarum Dissertation in Economic 

Sciences, Leibniz University Hannover. 

Wang, Z., Y. Mao, and F. Gale. 2008. “Chinese Consumer Demand for Food Safety Attributes in 

Milk Products”. Food Policy 33 (1): 27-36.

Weinberger, K. and T. A. Lumpkin. 2006. High Value Agricultural Products in Asia and the Pacific 

for Small-holder Farmers: Trends, Opportunities and Research Priorities. AVRDC, The 

World Vegetable Center. 

Yen, S. T. and B. H. Lin. 2006. “A Sample Selection Approach to Censored Demand Systems”. 

American Journal of Agricultural Economics 88 (3): 742-749.

Yen, S. T., K. Kan, and S. J. Su. 2002. “Household Demand for Fats and Oils: Two-step Estimation 

of a Censored Demand System.” Applied Economics 34 (14): 1799-1806.

Zellner, A. 1962. “An Efficient Method of Estimating Seemingly Unrelated Regressions and Tests 

for Aggregation Bias”. Journal of the American Statistical Association 57 (298): 348-369. 



24 Demand for Fresh Fruits and Vegetables

Appendices

Appendix Table 1 Household composition by expenditure quartiles

Source: Calculated based on household survey data.
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Appendix Table 2 Probit estimation of the decision to purchase disaggregate fresh fruits & vegetables of food at home

Source: Estimated based on household survey data.

Note: *, **, *** represent the statistical significance at 10%, 5% and 1% levels, respectively. Numbers in parentheses

are robust standard errors. All cross prices were included as independent variables, but they are not presented

here for reason of space.
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Appendix Table 3 Conditional disaggregate demand system estimates for FFV from different supply chains 

relatedattributes

Source: Estimated based on household survey data. 

Note: *, **, *** represent the statistical significance at 10%, 5% and 1% levels, respectively. Numbers in parentheses 

are bootstrap standard errors. MP denotes minimally processes. All cross prices were included as independent 

variables, but they are not presented here for reason of space. Attitude in sub-demand for place of purchase is 

attitude 1, while attitude 2 was included in sub-demand for convenience attributes.




